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ABSTRACT 
Efficiency of a national electric grid which is a complex interconnected network for 
delivering electricity from generating stations to consumers is one of the economic 
growth stimulus and for any country to prosper its stability and efficiency is paramount. 
Kenyans countrywide experience grid inefficiencies such as frequent power outages, 
slow response to outages, wrong billings, and high cost of electricity such that customer 
complaints are on day-to-day basis. This research project had four variables; government 
policies, energy management, technology and natural phenomenon and their effect on 
efficiency of national electric grid in Kenya with reference to Nairobi County. Used 
descriptive research design where the target population was 300 Nairobi county 
employees of Kenya Power in the various units of the Engineering departments. Stratified 
random sampling technique was used. A sample of 90 respondents was realized by taking 
30% of  staff in each  engineering unit  from the target population. Survey questionnaire 
was given to each member of the sample population for the purpose of the research. A 
pilot study pretested and validated the questionnaire. Quantitative data collected was 
analyzed by descriptive statistics using SPSS and presented through frequencies, 
percentages, means and standard deviations. The information was displayed by means of 
graphs, bar charts, and pie charts. Qualitative data or data collected from the open-ended 
questions was tested using content analysis. Research study revealed that government 
policies, Energy management, technology and natural phenomena affected the efficiency 
of national electric grid in Kenya to a great extent. It recommended that the government 
should regulate policies and set up the ones which favor the development of the National 
Electric Grid. That Kenya Power Ltd should educate the society on issues of energy 
management, which will optimize energy usage hence, improve efficiency. That it should 
always change with the changing technologies in order to remain competitive and up to 
date with emerging technologies in order to provide better services to its customers. That 
it should have an understanding of all the natural phenomena, which may affect the 
electric grid hence, be prepared to mitigate them. The researcher recommended that other 
studies should be carried out to cover other factors effecting efficiency of national 
electric grid in Kenya apart from the factors discussed in this study. 
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CHAPTER ONE 
1.0 INTRODUCTION 
Covered here in details are the background study, statement of the problem, objective of the 
study, specific objectives and research questions. Also significance and scope limitation of 
the study are highlighted. 
1.1 Background of the Study  
The national electrical power grid is a complex interconnected system made up of power 
generation, transmission and distribution infrastructure for delivering electricity from 
generating stations to consumers at residential, industrial, commercial and administrative 
areas. It also comprises of communication, sensing and monitoring network for checking the 
integrity of the electric grid. 
Efficient and reliable power supply is a key national aim for all governments. Electricity 
being one form of energy is a major economy enabler and has an important role in everyday 
running of our social-economic lives.  
Grid power in the last two centuries has revolutionized the world and has become an 
indispensable necessity to human life. Our industries, health, security, education sectors and 
economy in general very much depend on efficiency of the national electric grid, (Erdogdu, 
2007). Inefficiencies in grid power, such as power blackouts, frequent disruption, blown outs 
etc. have been causing economic drawbacks and sometimes even loss of life. This 
dependence in grid power is sensitive in places like hospitals, airports, train control stations 
and telecommunication firms where interruption of power can have grave consequences, 
(Clements, Michael and Reinhard, 2009). Power outages are a phenomenon that affects all 
countries and translates to grid inefficiency. The outages are caused by different reasons and 
thorough studies need to be carried out in order to minimize the outages in future. 
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Interruption of power  affect a small part like one street or estate, a large area or a region or 
even the whole country by affecting the national grid. Whatever angle you look at grid 
inefficiency, its effects are annoying and cause inconveniencies to the customers.  
1.11 Global Perspective 
Worldwide a number of high profile electric grid failures was observed in the past. These 
include the ones occurred in India during the summer of 2012 when half a billion people were 
left without power. In Italy where 50 million people were impacted for more than 12hours in 
2003.In the same year wide spread blackout in United States and Canada were observed. 
Japan had a major power blackout due to earth quake causing nuclear disaster at Fukushima 
Daiichi in 2011, (WNA, 2013). 
In Africa, majority of power companies provide inefficient grid power with generating 
capacities below the countries demand. The maintenance of the grid is in most cases below 
the world standard while lack of spare parts is a common occurrence. The generation, 
transmission and distribution loses are relatively high, (Steinbuks and Foster, 2008).  
1.12 Kenyan Perspective 
Kenya‟s power supply remains unreliable because of various reasons among them being that 
the generation and transmission facilities are stretched too thin, weather related reasons and 
management issues that drastically affect efficiency of the national grid. Kenya power 
provides its 5 million plus customers with power using the national grid mostly powered by 
hydro stations, geothermal stations, wind power stations operated by KENGEN and other 
independent power producers. Grid efficiency in Kenya is highly affected especially during 
drought season and during rainy seasons where issue of power rationing has been witnessed 
in recent past. When rationing occurs small businesses are negatively affected, sometimes 
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business comes to a standstill. In big manufacturing companies, telecommunication firms and 
institutions backup generators are switched on to provide business continuity, these have high 
operation cost that adversely affect production outputs. In government hospitals these in 
efficiencies can be translated to human loss since most of the hospitals do not have standby 
generators or lack enough funds to maintain them.  The negative impact on the economy 
resulting from frequent and sometimes long blackouts which reflects inefficiency in operation 
of the national electric grid   certainly runs into millions of shillings per year. 
1.2 Statement Of The Problem  
It is very common to have a grid power failure affecting one area or another in Nairobi 
County. Frequent power failure adversely affects many areas of our social economic lives 
such as health, education, industrial, transport and security among others. The situation 
becomes worse during rainy or very dry seasons when blackouts become frequent visitor 
inconveniencing us in many different ways. In Kenya Power offices, long queues of 
customers seeking solutions to their complaints are order of the day.  The cost of using power 
is still high and increasing despite promises that tariffs will come down. In summary the 
losses incurred due to grid power inefficiencies runs into hundreds of million shillings every 
year and this research project investigated the factors affecting efficient delivery of grid 
power with reference to Kenya power in Nairobi County. 
1.3 Study Objectives  
1.3.1 General Objective  
The general objective of the study was to determine factors effecting efficiency of national 
electric grid in Kenya. A case study of Kenya Power Company With Reference To Nairobi 
County. 
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1.3.2 Specific Objective  
i. To establish how government policies, affect efficiency of the national electric grid in 
Kenya.  
ii. To determine how Energy management affect efficiency of the national electric grid   
in Kenya.  
iii. To determine how technology, affect efficiency of the national electric grid in Kenya. 
iv. To examine how natural phenomena, affect efficiency of the national electric grid in 
Kenya.  
1.4 Research Questions  
i. How do government policies affect the efficiency of the national electric grid in Kenya? 
ii. To what extent does Energy management affect the efficiency of the national electric grid 
in Kenya? 
iii. In what manner does technology used affect the efficiency of the national electric grid in 
Kenya?  
iv. How does natural phenomenon affect the efficiency of the national electric grid in 
Kenya? 
 1.5 Significance of the study  
1.5.1 Benefits to generation and distribution companies 
This will benefit the management of Kenya Power Company and KENGEN as it will 
enlighten them on various factors affecting efficiency in service delivery of grid electricity in 
Kenya; this will help them in designing strategies that will assist in solving the problems 
associated with efficient service delivery of grid power. 
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1.5.2 Assistance to the Government 
The study will assist the government through various agencies in the energy sector in 
designing strategies that will help in alleviating the problem of inefficiency in service 
delivery of grid power; this will spur economic growth in the country through reduction in 
cost of production and development of various industries. 
1.5.3 Importance to future Scholars 
Future scholars and academician will benefit from the study as it forms the basis for future 
research in the areas of grid electricity service.  
1.6 Scope Of The Study  
This study concerned investigating factors affecting the efficiency of the national electric grid 
in Kenya with reference to Nairobi County. Case study was carried out in Nairobi County, 
and the target population was 300 employees of Kenya Power in the Engineering Department 
in Nairobi County branches. Nairobi was selected because it was easy to collect data due to 
the short distance from one branch to another, the high population density and because about 
60% of grid electricity in Kenya is concentrated in Nairobi. The research project was carried 
out in the month of July and  August 2017. 
1.7 Limitations of the Study  
The respondents were reluctant to give information especially regarding efficiency of service 
delivery as it is a sensitive subject and hence most workers were reluctant to disclose such  
information. However, the researcher  promised confidentiality and requested the respondents 
to omit  their names in the questionnaires.  
Other challenges faced  included failure by respondents to fill or complete questions probably 
due to ignorance, misunderstanding of questions, inadequate time or due to leave of absence 
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before completing the questionnaire etc. However sufficient mitigations was put in place such 
as frequent reminders through mail and phone, during the period the respondents had the 
questionnaires. 
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CHAPTER TWO 
LITERATURE REVIEW 
2.1 Introduction  
Literature review evaluates existing literature, and research done by accredited scholars on 
the research topic. Hence, the chapter examined what others had covered in relation to the 
factors affecting efficiency of national electric grid; in particular, it covered the theoretical 
and empirical review of the literature and conceptualization of the research problem.  
2.2 Theoretical Review  
A theory was described as a statement or philosophies invented to expound on facts or 
phenomena that has been recurrently tested or is generally accepted and can be used to make 
predictions about natural phenomena. It is a belief or an organization of ideas intended to 
explain a phenomena and particularly one based on general principles independent of the 
thing being explained (Kombo and Tromp, 2006). 
2.2.1 Scientific Management Theory 
This theory emphasized on productivity efficiency and is time and space oriented. Frederick 
Taylor (1911) developed this theory in early 20
th
 century. The theory is imperative as its   
management principles is found widely in almost every industrial business set up across the 
globe. The theory impact on general business practice is realized in quality control, process 
design, and cost accounting and planning. It uses scientific, mathematical analysis and 
engineering to systematically improve organization‟s tasks completion. The theory focuses 
on reducing waste, increasing methods and process of production and creating fair 
distribution of goods and services. It has common benefit to employees, employers and 
society at large. Basically it has four principles: 
 Managers of organizations must collect information, analyze it and convert it to rules, laws 
and mathematical formulas in order to increase firm‟s efficiency. 
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Managers must select workers scientifically and train them in relevance to their duties. 
Managers must emphasize that workers follow the scientific techniques developed to ensure 
increased efficiency. 
Managers must share work equally between workers and themselves such that managers 
practice the scientific management theory for planning while the workers carry out their 
duties according to the plan, Fredrick Taylor (1911). 
2.2.2 Contingency Theory 
This management theory by Fred Fielder improves organizations efficiency by detecting and 
analyzing problems first and from the analysis solutions are created. It states that there is no 
one guaranteed way of leading an organization since there are many internal and external 
constrains that would change what is persevered as the best way. Thus to lead an organization 
to maximum efficiency depends on the prevailing situation for the best course of actions to be 
taken. 
Fred indicated that there is a direct relationship to traits of a leader and his effectiveness in 
creating organization efficiency. That certain leadership trait helped in a specific situation 
hence leadership should change if different crises crop up. 
The concepts of the contingency theory are as follows:  
1. That there is no one excellent way of managing an organization.  
2. That the leader must choose a management style that will improve organization‟s 
efficiency in a given situation. 
3. That a manager‟s leadership orientation is measured by the least preferred co-worker 
scale (LPC). 
Thus three variables to consider are: How the leader is accepted by the employees, how 
detailed are the employees‟ jobs described and what authority the leader commands due to his 
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position in a firm. So the leader will have more influence in an organization if his relationship 
with his employees is good. 
Thus good leadership has direct influence on employee efficiency which translates to 
organization efficiency. 
2.3 Empirical review 
An organization efficiency can be influenced by many external and internal factors such as 
management, technology used, and style of leadership, environmental conditions and the way 
it can adapt to strategic changes. 
Electric grid efficiency publication is substantial especially after experience of prolonged grid 
outage that ensued in the USA state of California, (Amin, 2003). A lot of writing is based on 
engineering related system failures. Other studies concern issues of power regulation (Bortoni 
and Pezzaglia, 2005), while other studies show system failures are caused by lack of proper 
communication (Roy et al., 2004). Social approach to electric grid inefficiency are 
highlighted by Zhong &. Sun, (2010), indicating that; “grid power system is essential for 
daily life and social production”. And there is a demand for the national grid emergency 
management. 
Living without electricity in today‟s modern world is hard to comprehend. Still the possibility 
of missing luxuries such as entertainment systems, computers, mobile phones or managing 
transport systems where control has been disabled by inefficiency of power grid is becoming 
increasingly common as per the academic studies done by Byrd and Mathewman, (2014), 
which deduced that recently experienced regular blackouts are dress rehearsals for the future, 
when they will occur more frequently and with increased severity. Study shows that grid 
inefficiencies in electrical grids will become more frequent due to unprecedented growth rate 
in technology and industrialization. 
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For a country to achieve efficiency in grid power it‟s prudent to analyze and appreciate the 
complex interrelated factors affecting the efficiency and stability of the electrical grid power 
supply. These factors are highlighted as economic factors, government policies, society 
community factors, natural phenomena, energy management, skilled labor; technological 
factors and security considerations among others. These factors have direct or indirect impact 
on the efficiency and stability of electric grid. 
 In Kenya, electricity consumers are facing a number of issues when using this important 
commodity. Studies conducted shows as in figure 2.1 below that the greatest concern of 
customers in the Kenyan electricity sector is frequent unannounced power cuts with 76 per 
cent of respondents highlighting this quality of service related concern. The high rate of 
electricity disruption is closely followed by concern over high electricity cost at 70 per 
cent.47 per cent complained about the bad quality of electricity in Kenya. Incorrect billing 
was highlighted by 15 per cent while 17 per cent sighted delayed redress of consumer 
complaints, (Asher and Sengupta, 2012). 
 
Figure 2.1 Consumer Concerns in Electricity 
 
Source: Asher& Sengupta 2012 
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2.3.1 Government Policies  
 Electricity is one of the infrastructural enablers for sustained economic growth which 
provides the energy needed for the acceleration in industrialisation and local production as 
well as service provision in the tertiary sector. Government policies could be classified as 
monetary policies, energy policies and fiscal policies.  For those customers that are yet to be 
connected to the national electric grid in Kenya, like majority of rural citizens, the priority of 
energy policy is to extend access to electricity to those excluded. According to Kerekezi and 
Kimani (2004), there is a very low rate of electrification in rural areas. Their research has 
shown that only 1 per cent of rural Kenyans have access to electricity, while overall only 
about 15% are connected to the national grid but of late there is increased connectivity to 
rural area due to government policy to connect as many citizens as possible in a view of 
improving infrastructure and thus propel the country forward economically.  
To realise the implementation of vision 2030, the government of Kenya has expressed its 
commitment to continue with structural, policy and institutional reforms in the energy sector. 
The policies include reforms to increase installed power generation, improving electricity 
reliance, efficiency in provision of services, enhancing access to electricity, facilitation of 
private sector investment in Kenya‟s energy sector and exploration and development of 
energy sources such as geothermal, coal and renewable energy sources to meet requirements 
of the country for the medium term goals (GoK, 2011). 
Electric grid efficiency is directly affected by policies put in place by government and service 
providers pertaining to generation, distribution and maintenance of electricity network.  
Hence appropriate regulatory and policy framework is required to facilitate and catalyse the 
development of the electricity sector. 
The structural and regulatory reforms in Kenya energy sector started with the passing of the 
Electric Power Act of 1997.This had an aim of unbundling of power generation from the 
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transmission and distribution processes. It unbundled the power to horizontally integrated 
structure from a vertically integrated structure, in which KENGEN was assigned the 
responsibility of power generation while the KPLC took the responsibility for power 
transmission and distribution. Due to this private independent power producers (IPPs) also 
entered Kenya‟s electricity generation. This however still left KENGEN as a majority state-
owned company with dominant electricity generating control. 
Government policies can influence the efficiency of the national grid through Direct 
Investment in Energy Sector. Good energy policies can attract direct investment for future 
expansion and modernization of the generating, transmission and distribution units. 
The main goal of restructuring energy sector in Kenya is to improve efficiency through cost 
reduction in national grid by use of modern technologies. To do this, good policies need to be 
put in place to allow allocation of sufficient investments fund in the budget. Worldwide it has 
been noted that power sectors do not attract a lot of investors, (Fraser, 2003). Hence strong 
government‟s energy policy will be the best way to achieve the investment level required to 
improve efficiency in power generation capacity and modernization of energy infrastructure.   
Deregulation of Energy Sector. The aim of deregulation is to create a competitive market 
with many suppliers in order to remove monopoly in power market. For retail services and 
energy business to compete, electric utilities must separate regulated from deregulated 
services, (Gomez, 2010).  
The governments should carry out deregulation and restructuring process by introducing 
electricity markets in order to reduce prices and increase efficiency. Lower prices can also be 
realized by attracting participation of external agent and importing electricity from 
neighboring countries with lower production costs. The restructuring aims cannot be attained 
without applying new generation technologies breaded with information and communication 
advancement which is slow in many developing countries including Kenya. 
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 Government policy on security of energy generation, transmission and distribution is vital to 
ensure reliability of electricity to customers. National electric grid and generally the power 
supply facilities face major security challenges not only in developing countries but in 
developed countries as well. These include prolonged disruption of supply, frequent power 
outages, uncontrolled price hikes and seasonal power rationing. Other security risks such as 
inability of the electric grid to meet growing demands, attack of electricity infrastructure and 
political oil supply restriction is common to almost all countries. The issue of vandalism of 
electricity facilities including transformers, transmission cables and electric poles is rampant 
in Kenya. This is widely contributed by lenient laws that allow light sentences to vandals. To 
discourage vandalism stiffer penalties should be provided in the law. Policies regulating scrap 
metal selling and marketing should be revised to protect metal related assets from 
unscrupulous businessmen. 
 In summary, establishing markets for power in Kenya or in other developing countries 
without considering generation capacity will cause production costs to go up, and hence 
cause inefficiency in operation of national electric grid. 
2.3.2 Energy Management  
Management of energy is a scientific process of planning, controlling and directing 
consumption and supply of energy with an aim of minimizing cost and pollution while 
maximizing productivity. Energy management has two sides, (Ziramba, 2008). The supply 
side deals with ensuring constant and efficient supply of energy throughout while the demand 
side optimizes energy consumption. Optimum efficiency is assured by strict power 
management as power providers will work to maximize their profits using generating units 
that minimize cost, while consumers endeavor to buy the energy at marginal cost of 
production. Power planning involve planning interrelated activities in advance for short term, 
midterm and longtime range including financial resources planning, budgeting, technological, 
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human resources planning, research and development planning, etc., (Wilder, Ronald, John 
and Willenborg, 2005).  
Energy management in Kenya is in direct control of government and most of decision made 
have to pass through bureaucratic process before being implemented hence affects efficiency 
of grid power supply.   
In developed countries, Energy Management and Control Systems (EMCS) have been 
applied to almost all power generation, transmission and distribution sections. Technological 
advancement in digital controls, electronics, electro mechanical, online microprocessor based 
controls and soft wares for optimizing energy consumption has paved way for extensive use 
of EMCS, (Varian, 2008).  
Closed loop control systems have also been used to effectively conserve energy so that at any 
instantaneous load, the input power is automatically adjusted to provide maximum load 
efficiency. (Tariq, Salman, Nasir and Ankasha, 2009). However, in developing countries 
including Kenya, EMCS are not adequately implemented.  
Efficiency of running the national grid is highly influenced by Human resources planning and 
management. In Kenya, human resources are abundant, but the highly skilled specialists in 
energy engineering sector are not proportional to installed capacity. Without enough 
specialists, delays in restoring the national grid are always experienced whenever 
abnormalities occur. Hence there is need to involve well trained staff who are able to use 
modern and sophisticated technologies to ensure efficiency in installation and maintenance of 
the grid. Thus investment in both technology and human resources is paramount in order to 
realize efficiency, (Zachariadis and Nicoletta, 2006). In summary, proper energy planning for 
demand and supply side must be employed to provide effective energy management in 
Kenya.  
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2.3.3 Technology  
Due to recent major events affecting national grids throughout the world, governments have 
seriously started to evaluate the issues affecting their energy supplies and how technology 
can be used to stabilize its delivery. Africa decided to start applying today‟s technologies to 
curb frequent grid power failures to tame its inefficiency. Recent studies estimated that if 
today‟s technologies were used, South Africa would have reduced its outage by 25%.  
Different technologies are available in generation, transmission, metering, monitoring and 
reporting which have direct relation to efficiency of electricity supplied to customers. Lack of 
diversity in power sources contribute to frequent power failures, for instance hydro power 
accounts for 60 percent of the power generation in Kenya which makes the country 
vulnerable to weather and climatic variation. In the recent past Kenya experienced power 
rationing as a result of drought affecting generation of hydro power. Lack of heavy 
investment on diverse generation technologies such as thermal, wind, solar or even proposed 
nuclear energy have contributed to unreliability in electricity supply. 
Advancement of global economy has forced large connected electric grid to become a world 
trend. The trend has shown rapid increase in sizes of the modern power grid which is one of 
the most complex network systems in the world (Lin, 2003). The benefits of the complex 
electric grid and their power markets to the economy have generated safety challenges as 
well. Examples are the enormous losses caused by recent blackout triggered by cascading 
failures, (NERC, 2004). Power system analysis and complex theory are currently used for 
studying cascading failures. 
In developed countries innovation in technology have accelerated problem solving affecting 
electric grid but in developing countries who are slow in adopting modern technologies most 
of their power systems are obsolete which causes their output to drop 
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significantly,(Needland,2009).Kenya is also a victim of delayed technology in its power 
systems operations where experience has shown sourcing of spare part being a problem since 
some of the spares for the equipment‟s being used not being economically viable to produce. 
A rule of the thump is that power equipment operation indices decreases with age.  
In summary efficacy in grid can be reached by use of efficient and modern technology 
coupled with energy optimization. 
2.3.4 Natural Phenomena  
Natural phenomena are events that are beyond human control and cannot be prevented. They 
are normally regarded as act of God. We cannot ignore the fact that all over the globe 
national grids have experienced major physical destruction due to natural disaster such as 
flooding, earthquakes, thunderstorms, lightning etc. these affects the efficiency of the electric 
grid. Thus, preparation and recovery strategy need to be in place in order to restore the grid in 
time when affected by a disaster otherwise severe economic problem may arise, (Khazzoom, 
2003). One of the important defense strategies against natural phenomena is making the grid 
resilient such that self-healing of the grid can quickly restore power system whenever disaster 
occurs. Hence we should have our grid properly protected against disaster such as lightning, 
we must also critically test and inspect the power equipment we purchase to ensure that they 
can withstand the climatic conditions of tropical countries like Kenya. In Kenya power 
equipment failure during the rainy season is caused by lightning damaging overhead and 
underground cables. Main circuit breakers also trip whenever an overload to the distribution 
lines occurs when conductors are short circuited due to the external influence of weather. In 
summary natural phenomena can cause severe physical damage to power grids adversely 
reducing its efficiency.  
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2.4 Research Gap  
This chapter covers factors affecting efficiency in service delivery of grid electricity in 
Kenya. Some of the variables discussed here include government policies, energy 
management, technology and natural phenomena. Though substantial studies have been done 
concerning efficiency of electricity grid in the world very little is available for Kenya. This 
study tends to bridge this gap and still leaves room for more factors to be studied that 
contribute to the research topic. The study will help government and Kenya Power to realize 
the factors affecting stability of power in Kenya in an effort of mitigating these factors. 
2.5 Conceptual Framework   
To create understanding, awareness and to communicate the research being conducted a 
conceptual framework was used by the researcher. This highlighted the situation by 
presenting it in a diagram form showing how dependent and independent variables are related 
as shown by figure 2.2. 
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Independent variables                                                                            Dependent Variable 
Figure 2.2 Conceptual framework 
Government Policies  
-Structural & regulatory policies, 
- Direct investment policies, 
 -Security policies 
 
Energy Management 
-Supply & demand side energy management 
-Energy management & control systems 
-Human resource management 
 
Technology  
-Different technologies 
-Innovation in technology 
-Electric grid trend 
 
Natural phenomena 
-Physical destruction of grid 
-Preparation & recovery strategies 
-Grid protection 
 
 Efficiency of the National 
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CHAPTER THREE 
RESEARCH METHODOLOGY 
3.1 Introduction 
Methodology which is covered in this chapter indicates how research study was carried 
out. It further describes the type and source of data, the target population and sampling 
methods plus method that was used to generate sample. Description for the data 
collection together with the analysis is also covered. Suitable methodology in this study 
gave the guidelines for information gathering and processing.  
3.2 Research Design 
The design which is a master plan shows how research project was done chose a descriptive 
research design to study this research problem. As per Cooper and schindler (2003), 
descriptive design involves highlighting the what, where and how of a research problem and 
was used after defining specifically the problem and where certain issues were described by 
respondents. 
This research project focused on investigating  factors affecting the efficiency of the national 
electric grid in Kenya with reference to Nairobi County.  
3.3 Target Population  
This highlighted the exclusive populace from which research information was looked for. 
Ngechu (2004) stated that target population is an identified class of people, events, services, 
or households to be investigated to generalize a result. The target population of the research 
consisted of 300 staffs of Kenya power in the various units of the Engineering department in 
Nairobi County. A sample population was selected from this population and interviewed in 
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details on factors affecting efficiency of national electric grid in Kenya. Table 3.1 shows the 
result. 
Table 3.1 Target Population 
Category Population Percentage 
Equipment Installation unit 50 16.7 
Underground  installation and maintenance unit 45 15 
Overhead installation and Maintenance unit 55 18.3 
Engineering materials Procurement Section 35 11.7 
Emergency Maintenance unit 50 16.7 
Equipment‟s Control Section 25 8.3 
Metering  and data collection Section 40 13.3 
                                          TOTAL                                                  300        100 
  
The Engineering staffs came from the different units which together formed the Engineering 
section. This included the equipment installation unit with 50 staffs, Underground installation 
and maintenance unit which had 45 staffs, Overhead installation and Maintenance unit with 
55 staff, Engineering materials Procurement Section with 35 staff, Emergency Maintenance 
unit with 50 staffs, Equipment‟s Control Section had 40 staff and Metering and data 
collection Section with 40 staff giving a total of 300 staff of both genders and different ages. 
3.4 Sample and Sampling Technique  
Purpose of the Sampling techniques is to offer different methods that facilitate the reduction 
of the quantity of data required to be collected by allowing data from a specific sub-group 
instead of from entirely potential situations. Random sampling technique was used for 
selecting the sample. Cooper & Schindler (2006) say that a sample of roughly 10% if well 
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chosen from a population can present an acceptable reliability. As the population of concern 
could be subdivided into groups and was not homogeneous the Stratified random sampling 
technique was used. The population of Kenya power in Nairobi County in the engineering 
section was divided into their different functional units to obtain representative sample. 
Out of the mentioned population, a 30% sample was chosen from each group in proportions 
to provide the research population. Doing this generated sample size of 90 respondents from 
which the research sought information from. This is shown in Table 3.2 .  
 
Table 3.2 Sampling Size 
Category Population Percentage Sample Size 
Equipment Installation Unit 50 30 15 
Underground  installation and maintenance Unit 45 30 14 
Overhead installation and Maintenance Unit 55 30 16 
Engineering materials Procurement Section 35 30 11 
Emergency Maintenance unit 50 30 15 
Equipment‟s Control Section 25 30 7 
Metering  and data collection Section 40 30 12 
                                 TOTAL                                      300                                           30                      90 
 
From Table 3.2 the sample size was created by taking 30% of staffs from each engineering 
unit to give a sample size of 90 respondents. 
3.5 Data Collection Instrument 
With regard to factors affecting efficiency of electric grid in Kenya,  survey questionnaire 
was given to all members of the sample population ,the questionnaire had   close-ended and 
open ended questions. To enable tangible recommendation, the close-ended questions 
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allowed structured responses. They were applied to check the rating of diverse attributes 
which assisted in lowering the number of similar responses hence obtaining varied responses. 
The Open-ended questions offered more information that close-ended questions may not have 
accommodated. Pilot test was done to for validity and accuracy of collected data. Secondary 
data was collected from organization brochures and other sources.  
3.6 Pilot Test 
To pretest and validate the questionnaire a pilot study was conducted and Cronbach‟s alpha 
methodology which measures internal consistency was used. This calculates the measurable 
items average and its relationship with a qualitative research design methodology used.  
According to Berg and Gall, (1989) to measure the level the test items represent the content, 
validity was used. For this research, content validity was extensively used to measure the 
extent by which data collected using a specific instrument represented content of a certain 
concept. Mugenda & Mugenda, (1999) urged that using expert or professional in a particular 
field is the best way of assessing measure of content validity.  
To check validity, the relevance of the four variables was evaluated by two experienced 
experts. The instrument was rated on a scale of 4 (not relevant) to 1 (very relevant). Content 
validity index was computed by taking the sum of items rated 3 and 4 and dividing by the 
total number of items in the questionnaire. The result obtained content validity index of 0.616 
to 0.84 which was within acceptable validity coefficient level of 0.70 hence the research 
instrument was adopted. 
Likert scale items were used for the questionnaires that were given to the respondents. SPSS 
was used to calculate reliability analysis Cronbach‟s Alpha. Alpha coefficient value ranged 
from 0 to 1 and was used to define the reliability of factors extracted from dichotomous 
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questions (questions with two possible answers) and or midpoint formatted questionnaire‟s 
such as scale (rating, 1=strongly agree,5=strongly disagree). With an acceptable reliability 
coefficient of 0.7, higher values show more reliable generated scale. As the pilot studies 
administered to eight respondents showed an alpha coefficient greater than 0.7, it was 
decided that the instruments had acceptable reliability coefficient and were appropriate for 
the research. 
3.7 Data Analysis and Presentation  
Questionnaires returned were edited to check consistencies as well as completeness before 
responses were processed. Descriptive statistic by SPSS was applied for analyzing 
quantitative data collected; analyzed data was displayed by use of means, standard deviations, 
frequencies and percentages. Graphs, Pie and Bar charts were used to display the information. 
To communicate the findings of the study, SPSS was used to interpret and describe the data 
in relation to the study objective and assumptions through tallying up of responses and 
calculating percentages of variations. To find the relationship between the dependent variable 
(efficiency of grid) and the independent variables (Government policies, Energy 
Management, Technology and Natural Phenomena), regression analysis was used as per the 
equation below: 
Y=β0 +β1X1 +β2X2 +β3X3+β4X4+ε 
Thus; 
Y = dependent variable (efficiency of grid), β0 the regression model constant (Y intercept), 
β1-β4 are the beta coefficients of the explanatory variables, X1-Government Policies, X2-
Energy Management, X3-Technology, X4-Natural Phenomena and ε-is the error coefficient 
assumed to have zero mean and independent across time periods. 
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The qualitative or data captured from open ended questions was tested for content analysis. 
ANOVA was used to test the significance level of the dependent variable at 95% significance 
level. This research study investigated the efficiency of the electric grid in Kenya. 
3.8 Ethical consideration 
For this research study the principal of anonymity and confidentiality was highly maintained 
to ensure that the information given by respondent was not shared to a third party as per 
(Schultz 2007) who emphasize that it‟s important that such research study meets ethical 
principles for participatory research. 
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CHAPTER FOUR 
DATA ANALYSIS, PRESENTATION AND INTERPRETATION 
4.1 Introduction 
Interpretation and presentation of research findings are discussed in this chapter. The need for 
the research was to determine factors that affect the efficiency of national electric grid in 
Kenya with reference to Kenya Power. Specific objectives were; to establish how 
government policies, how Energy management, how technology and how natural phenomena, 
affect efficiency of the national electric grid in Kenya. Inferential and descriptive statistics 
were used to discuss the findings of this research.  
 
4.2 Response Rate  
Table 4.1: Response Rate 
Response  Frequency Percent 
Returned 80 88.9 
Unreturned 10 11.1 
Total 90 100 
 
The study targeted 90 employees of Kenya power in the various units of the Engineering 
department in Nairobi County, 80 of the respondents completed and submitted the 
questionnaire, forming a response at a rate of 88.9%. Ideally, response rate of 50% is 
acceptable for analysis and reporting while a rate of 60% is good and 70% and over is 
excellent (Mugenda & Mugenda (2008). Hence in this case the response rate was excellent. 
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4.3 Demographic Information 
4.3.1 Age of Respondents 
The respondents were asked to indicate their age. The results were as shown in Table 4.2. 
Table 4.2: Age of Respondents 
Age Frequency Percent 
20 to 25years 6 7.5 
26 to 30 years  11 13.8 
31 to 35 years  16 20.0 
36 to 40 years  20 25.0 
41 to 45 years  13 16.3 
46 to 50 years  10 12.5 
Above 50 years  4 5.0 
Total 80 100 
The result showed that, 25% of respondents were aged between 36 to 40 years, 20% were 
between 31 to 35 years, 16.3% were between 41 to 45years, 13.8% of the respondents were 
between 26 to 30 years, 12.5% were aged between 46 and 50 years, 7.5% were between 20 
and 25 years and 5% of the respondents were above 50 years. 
4.3.2 Gender of Respondents 
Respondents were requested to indicate their gender. Figure 4.1 show the result 
 
Figure 4.1: Gender of the Respondents 
60% 
40% 
GENDER 
MALE
FEMALE
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It was found that respondents were 60% male and 40% were female. Hence both genders 
were well represented in the study. 
4.3.3 Education level of the Respondents 
The respondents indicated their education level; the results were as shown in Figure 4.2. 
 
Figure 4.2: Education level of the Respondents 
The result showed 41.3% of respondents had degrees, 36.3% of the respondents had diploma, 
15% of the graduate had postgraduate certificates and 7.5% of the respondents had form four 
certificates. This implied that the respondents were able to fill in the questionnaires.  
4.4 Effects Of Government Policies On Efficiency Of National Electric Grid  
The respondents were requested to say if the government policies affect efficiency of national 
electric grid in Kenya. Figure 4.3 shows the response. 
 
Fig 4.3: Effects of government policies on efficiency of national electric grid 
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The result showed that 57% of those interviewed agreed that government policies affect the 
efficiency of national electric grid in Kenya while 43% disagreed. This implies that 
government policies have influence on the efficiency of national electric grid in Kenya. 
4.4.1 The extent to which government policies affect efficiency of national electric grid  
The research requested the respondents to give an indication of the extent to which 
government policies affect efficiency of national electric grid in Kenya. Table 4.3 displays 
the result. 
 Frequency Percent 
Very great extent 18 22.5 
Great extent 34 42.5 
Moderate extent 13 16.3 
Little extent 8 10 
Total 80 100 
 
Table 4.3: The extent to which government policies affect the efficiency of national 
electric grid in Kenya. 
 
The result found out that 22.5% of respondents agreed to a very great extent, 42.5% agreed to 
a great extent, 16.3% moderately agreed and 10% agreed to a little extent that government 
policies affect the efficiency of the grid. This implies that government policies affect the 
efficiency of national electric grid in Kenya to a great extent. 
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4.4.2 Relationship between government policies and efficiency of national electric grid 
Respondents were requested to respond to their level of agreement with the statement relating 
to government policies. The result was as shown in Table 4.4. 
Table 4.4: Government policies and efficiency of national electric grid 
Statement  
S
tr
o
n
g
ly
 a
g
r
e
e 
A
g
r
e
e 
N
e
u
tr
a
l 
D
is
a
g
r
e
e 
S
tr
o
n
g
ly
 d
is
a
g
r
e
e 
M
e
a
n
 
S
ta
n
d
a
r
d
 D
e
v
ia
ti
o
n
 
Government aims for restructuring and 
deregulation processes in power sector are to 
increase grid efficiency. 
22 33 10 9 6 3.70 0.72 
Increasing electricity customer base without 
increasing generation capacity reduces the 
efficiency of power grid. 
19 32 11 10 8 3.55 0.65 
Government policy of implementing modern 
technology will improve efficiency of power 
supply in Kenya. 
17 35 15 8 5 3.64 0.69 
Direct investment policy in energy sector will 
increase power generation capacity and 
modernize energy infrastructure. 
21 29 14 11 5 3.63 0.62 
Deregulation of power sector reduces monopoly 
in the sector. 
25 31 10 7 7 3.75 0.74 
 
From the findings the respondents agreed that deregulation of power sector reduces 
monopoly in the sector as shown by a mean of 3.75, government aims for restructuring and 
deregulation processes in power sector are to increase grid efficiency as shown by a mean of 
3.70, government policy of implementing modern technology will improve efficiency of 
power supply in Kenya as shown by a mean of 3.64, direct investment policy in energy sector 
will increase power generation capacity and modernize energy infrastructure as shown by a 
mean of 3.63 and increasing electricity customer base without increasing generation capacity 
reduces the efficiency of power grid as shown by a mean of 3.55. This concurs with the 
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findings of Gomez (2010) who revealed that for retail services and energy business to 
compete; electric utilities must separate regulated from deregulated services. 
4.5 Effect of energy management on the efficiency of  national electric grid 
Respondents were requested to indicate whether energy management affects efficiency of the 
national electric grid in Kenya. Results are as shown in Figure 4.4. 
 
Figure 4.4: Effects of energy management on the efficiency of national electric grid 
The result showed that the respondents agreed at 60% while 40% disagreed that energy 
management affects the efficiency of the grid. This shows that energy management affects 
the efficiency of grid in Kenya. 
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4.5.1 Energy management effects on the efficiency of the national electric grid 
Respondents were asked to determine the extent to which energy management affect 
efficiency of national electric grid. Table 4.5 below show the respondents result. 
Table 4.5: Energy management effects on the efficiency of the national electric grid 
 Frequency Percent 
Very great extent 17 21.3 
Great extent 33 41.3 
Moderate extent 12 15.0 
Little extent 10 12.5 
No extent 8 10.0 
Total 80 100 
 
From the respondents the research found that 21.3% agreed to a very great extent, 41.3% to a  
great extent, 15.0% agreed to a moderate extent while 12.5% agreed to a little extent and 
finally 10.0% agreed that to no extent do energy management affect the efficiency of electric 
grid in Kenya. This implies that energy management affects the efficiency of the grid in 
Kenya to a great extent.  
4.5.2 Relationship between Energy Management and Efficiency of National Electric 
Grid 
 Respondents were requested to give their level of agreement with the following statements 
relating to effects of energy management and efficiency of the national electric grid in Kenya. 
Table 4.6 shows the feedback of the respondents. 
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Table 4.6: Relationship between energy management and efficiency. 
Statement  
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To improve efficiency of electric grid it‟s very 
important to have proper energy management. 
25 36 9 6 4 3.90 0.83 
Research development and human resources 
investment will improve efficiency of the electric 
grid in Kenya power. 
27 31 10 7 5 3.85 0.78 
The purpose of demand side energy management 
is to optimize the energy consumption. 
29 30 11 6 4 3.93 0.81 
Power producer will always try to improve their 
efficiency by using inputs that will minimize 
production cost. 
27 29 10 8 6 3.79 0.75 
Energy management and control systems are 
effectively employed in developed countries. 
32 28 9 6 5 3.95 0.86 
To use modern technologies in electric grid 
installation and maintenance we need Trained 
personnel 
35 26 11 5 3 4.06 0.92 
 
From the findings the respondents agreed that, to use modern technologies in electric grid 
installation and maintenance trained personnel are needed as shown by a mean of 4.06, 
energy management and control systems are effectively employed in developed countries as 
shown by a mean of 3.95, the purpose of demand side energy management is to optimize the 
energy consumption as shown by a mean of 3.93, to improve efficiency of electric grid it‟s 
very important to have proper energy management as shown by a mean of 3.90, research 
development and human resources investment will improve efficiency of the electric grid in 
Kenya power as shown by a mean of 3.85 and  power producer will always try to improve 
their efficiency by using inputs that will minimize production cost as shown by a mean of 
33 
 
3.79. These findings are related to the findings of Tariq, Salman, Nasir and Ankasha (2009) 
who stated that closed loop control systems have been used to effectively conserve energy so 
that at any instantaneous load, the input power is automatically adjusted to provide maximum 
load efficiency.  
4.6 Effects of Technology on the efficiency of national electric grid in Kenya 
Respondents were asked whether technology affects the efficiency of the grid in Kenya. 
Results were as shown in Figure 4.5  
 
Figure 4.5: Technology effects on efficiency of the grid in Kenya. 
From the respondent‟s feedback 65% agreed while 35% disagreed that technology affects the 
efficiency of the grid deducing that technology affects the efficiency of the grid in Kenya. 
4.6.1 Extent to which technology affects efficiency of the national grid 
The researcher requested the respondents to specify the extent to which technology affects 
the efficiency of national electric grid. Table 4.7 shows the feedback. 
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Table 4.7: Effects of technology on efficiency of the national electric grid 
 Frequency Percent 
Very great extent 15 18.8 
Great extent 36 45.0 
Moderate extent 13 16.3 
Little extent 9 11.3 
No extent 7 8.8 
Total 80 100 
 
From respondent‟s feedback,18.8% agreed to a very great extent,45% to a great extent,16.3% 
to moderate extent while 11.3% agreed to a little extent and finally 8.8% agreed to no extent 
that technology affect the efficiency of the grid. This concludes that technology affects the 
efficiency of the grid to a great extent. 
4.6.2 Relationship between Technology and Efficiency of the Grid 
The researcher requested the respondents to show their level agreement with the following 
statements relating to relationship between technology and efficiency of the national electric 
grid. Table 4.8 shows the feedback. 
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Table 4.8  Relationship between technology and efficiency of the national electric grid 
Statement  
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Embracing technological innovation can 
improve efficiency of the power grid. 
20 36 10 8 6 3.70 0.75 
When power systems become aged or obsolete 
their output performance significantly 
deteriorates. 
24 35 9 8 4 3.84 0.79 
Using different power generation technology 
will improve efficiency and reliability of power 
supply. 
29 30 11 6 4 3.93 0.81 
Stability of power grid is related to technology 
in use. 
24 31 12 8 5 3.76 0.72 
Efficiency in power grid can be achieved by 
effective Maintenance and energy 
consumptions optimization. 
26 34 9 7 4 3.89 0.81 
 
From the findings the respondents agreed that using different power generation technology 
will improve efficiency and reliability of power supply as shown by a mean of  3.93, 
efficiency in power grid can be achieved by effective Maintenance and energy consumptions 
optimization as shown by a mean of  3.89, when power systems become aged or obsolete 
their output performance significantly deteriorates as shown by a mean of  3.84, stability of 
power grid is related to technology in use as shown by a mean of  3.76 and embracing 
technological innovation can improve efficiency of the power grid as shown by a mean of  
3.70. This relates to the findings of Needland (2009) who argued that in developed countries 
innovation in technology have accelerated problem solving affecting electric grid but in 
developing countries that are slow in adopting modern technologies most of their power 
systems are obsolete which causes their output to drop significantly. 
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4.7 Effects of Natural Phenomena on the efficiency of the grid 
Respondents were asked if natural phenomenon affect the efficiency of the grid in Kenya. 
Results were as shown in Figure 4.6 
 
Figure 4.6: Effects of Natural Phenomena on the efficiency of the grid 
From feedback of the respondents 61% agreed while 39% of the respondents disagreed that 
natural phenomenon affects the efficiency of the grid in Kenya. 
4.7.1 Extent to Which Natural Phenomenon Affects the Efficiency of the grid 
The researcher requested respondents to indicate the extent to which natural phenomenon 
affects the efficiency of national electric grid. Table 4.9 shows the result.
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Table 4.9: Effect of natural phenomenon on efficiency of the national electric grid 
 Frequency Percent 
Very great extent 26 32.5 
Great extent 30 37.5 
Moderate extent 9 11.3 
Little extent 9 11.3 
No extent 6 7.5 
Total 80 100 
 
From the feedback of the respondents 32.5% agreed to a very great extent,37.5% to a great 
extent,11.3% to a moderate extent and 11.3% to little extent while 7.5% agreed to no extent 
that natural phenomena affect the efficiency of the grid deducing that the variable affect the 
grid to a great extent. 
4.7.2 Relationship between Natural Phenomena and Efficiency of the grid. 
The researcher requested the respondents to point out their level of agreement to the 
following statements relating to the relationship between natural phenomena and efficiency 
of the national electric grid in Kenya. Table 4.10 shows the result. 
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Table 4.10: Natural phenomena and efficiency of the national electric grid 
Statement  
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Quick response to restore power system after 
natural disaster occurs will prevent severe 
economic problems. 
30 26 9 8 7 3.80 0.79 
Many power outages that occur during rainy season 
are caused by lightning strikes to power 
equipment‟s. 
34 28 10 5 3 4.06 0.91 
To mitigate natural phenomena, analysis of possible 
environmental conditions that can affect electric 
grid should be carried out. 
38 23 11 5 3 4.10 0.97 
Suitable protective measures should be 
implemented once the environmental conditions 
have been analyzed. 
31 27 10 8 4 3.91 0.82 
 
From the findings the respondents agreed that to mitigate natural phenomena, analysis of 
possible environmental conditions that can affect electric grid should be carried out as shown 
by a mean of 4.10, many power outages that occur during rainy season are caused by 
lightning strikes to power equipment‟s as shown by a mean of 4.06, suitable protective 
measures should be implemented once the environmental conditions have been analyzed as 
shown by a mean of 3.91 and quick response to restore power system after natural disaster 
occurs will prevent severe economic problems as shown by a mean of 3.80. The feedback 
concurred with the conclusions of Khazzoom (2003) that stated that all over the globe 
national grids have experienced major physical destruction due to natural disaster such as 
flooding, earthquakes, thunderstorms, lightning etc. that cannot be ignored. Thus, preparation 
and recovery strategy need to be in place in order to restore the grid in time when affected by 
a disaster otherwise severe economic problem may arise  
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4.8 Correlation Analysis 
The correlation analysis is used to analyze association of independent and dependent 
variables. Research study used the Pearson Moment Correlation analysis to establish the 
association of the study variables.Table 4.11  shows the result. 
Table 4.11: Correlations 
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Efficiency  Pearson Correlation 1     
Sig. (2-tailed)      
N 80     
Government Policies Pearson Correlation .798
**
 1    
Sig. (2-tailed) .001     
N 80 80    
Energy Management Pearson Correlation .804
**
 .348 1   
Sig. (2-tailed) .000 .059    
N   80    80     80   
Technology Pearson Correlation .801
**
 .498 .515 1  
Sig. (2-tailed) .001 .055 .077   
N   80    80     80    80  
Natural Phenomenon Pearson Correlation .821
**
 .283 .443 .276 1 
Sig. (2-tailed) .000 .079 .056 .178  
N    80   80    80    80     80 
Correlation is significant at the 0.01 level (2-tailed). 
The results deduced existence of  a strong positive correlation between government policies 
and efficiency of national electric grid as shown by r = 0.798, statistically significant p = 
0.001<0.01; there was a  positive correlation between energy management and efficiency of 
national electric grid as shown by r = 0.804, statistically significant P = 0.000 and  between 
technology and efficiency of national electric grid as shown by r = 0.801, statistically 
significant P = 0.001; there was a positive connection between natural phenomenon and 
efficiency of national electric grid as shown by r = 0.821, statistically significant P = 0.000. 
This implies that government policies, energy management, technology, natural phenomenon 
and efficiency of national electric grid are related. 
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4.9 Regression Analysis  
Model Summary 
Table 4.12: Model Summary 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .858 0.736 0.71 0.01611 
 
Model summary evaluates the variation of dependent variable due to changes of independent 
variables. The study analyzed the variations of efficiency of national electric grid due to the 
changes of government policies, energy management, technology, natural phenomenon. 
Adjusted R squared showed 0.71, this implied 71.0%  variation by efficiency of national 
electric grid, due to the changes of government policies, energy management, technology, 
natural phenomenon. The remaining 29.0% imply that there are other factors that lead to 
efficiency of national electric grid which were not discussed in the study. R(correlation 
coefficient) which gave a value of 0.858 indicated there was a strong positive relationship 
between the study variables. 
4.10 Analysis of Variance  
Table 4.13: Analysis of variance  
Model Sum of Squares DF Mean Square F Sig. 
1 Regression 14.544 4 3.636 39.822 .001
b
 
Residual 6.848 75 0.091   
Total 21.392 79       
 
 ANOVA is extensively applied to find out if the data used in the study is significant. From 
the analysis, the population parameters gave a significance level of 0.001 which indicated 
that the data was ideal for making a conclusion as the value of significance (p-value) was less 
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than 5%. Calculated F =39.822 was greater than F critical= 2.494 meaning that independent 
variables significantly influences efficiency of national electric grid in Kenya.  
4.11 Coefficients 
Table 4.14: Coefficients 
Model Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
B Std. Error Beta   
1 (Constant) 0.998 0.204   4.892 0.012 
Government policies 0.412 0.088 0.221 4.682 0.0018 
Energy Management 0.834 0.114 0.31 7.316 0 
Technology 0.496 0.089 0.198 5.573 0.006 
Natural phenomena 0.712 0.112 0.209 6.357 0.003 
 
The regression equation from table 4.14: 
Y = 0.998 + 0.412 X1 + 0.834 X2 + 0.496 X3 + 0.712X4 
Equation reveals that keeping the government policies, energy management, technology, 
natural phenomenon constant the variables will significantly influence efficiency of national 
electric grid as shown by constant =0.998.  
 
4.11.1 Government Policies and Efficiency of National Electric Grid in Kenya 
Government policies are statistically significant to efficiency of national electric grid as 
shown by (β = 0.412, P = 0.018). This shows that government policies had significant 
positive relationship with efficiency of national electric grid and that a unit rise in 
government policies would result to a rise in efficiency of national electric grid.  
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4.11.2 Energy Management and Efficiency of National Electric Grid in Kenya 
Energy management was statistically significant to efficiency of national electric grid as 
shown by (β = 0.834, P = 0.000) meaning that energy management had significant positive 
relationship with efficiency of national electric grid. Consequently, a unit rise in energy 
management would result to a rise in efficiency of national electric grid.  
4.11.3 Technology and Efficiency of National Electric Grid in Kenya 
Technology was statistically significant to efficiency of national electric grid as shown by (β 
= 0.496, P = 0.006) indicating that it has significant positive relationship with efficiency of 
national electric grid. Ultimately a unit increment in technology would result to increment in 
efficiency of national electric grid.  
4.11.4 Natural Phenomena and Efficiency of National Electric Grid in Kenya 
Natural phenomena are statistically significant to efficiency of national electric grid as shown 
by (β = 0.712, P = 0.003). This implies that natural phenomena had significant positive 
relationship with efficiency of national electric grid. This shows that a unit increase in natural 
phenomena will result to increase in efficiency of national electric grid.  
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CHAPTER FIVE 
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
5.1 Introduction 
Here summary of research findings, conclusions made as well as recommendations are 
provided. The research aimed at establishing how government policies, energy management, 
technology and natural phenomena affect efficiency of the grid in Kenya.  
5.2 Summary of Findings  
5.2.1 Government Policies and Efficiency of the Grid in Kenya 
Research study revealed that government policies affected the efficiency of national electric 
grid in Kenya to a great extent. Deregulation of power sector reduces monopoly in the sector 
while the government aims for restructuring and deregulation processes in power sector are to 
increase grid efficiency. Government policy of implementing modern technology will 
improve efficiency of power supply in Kenya, direct investment policy in energy sector will 
increase power generation capacity and modernize energy infrastructure and increasing 
electricity customer base without increasing generation capacity reduces the efficiency of 
power grid. 
5.2.2 Energy Management and Efficiency of Grid in Kenya 
Research study established that energy management affects the efficiency of the grid in 
Kenya to a great extent. That to use modern technologies in electric grid installation and 
maintenance trained personnel are needed, energy management and control systems are 
effectively employed in developed countries, while the purpose of demand side energy 
management is to optimize the energy consumption. To improve efficiency of electric grid 
it‟s very important to have proper energy, research development and human resources 
investment. And that Kenya power and power producer will always try to improve their 
efficiency by using inputs that will minimize production cost. 
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5.2.3 Technology and Efficiency of grid in Kenya 
Research study revealed that technology affects efficiency of the grid to a great extent, 
different power generation technology will improve efficiency and reliability of power 
supply, efficiency in power grid can be achieved by effective Maintenance and energy 
consumptions optimization, when power systems become aged or obsolete their output 
performance significantly deteriorates, stability of power grid is related to technology in use 
and embracing technological innovation can improve efficiency of the power grid. 
5.2.4 Natural Phenomena and Efficiency of the grid 
Research study established that natural phenomenon affects efficiency of the electric grid in 
Kenya to a great extent, to mitigate natural phenomena, analysis of possible environmental 
conditions that can affect electric grid should be carried out, many power outages that occur 
during rainy season are caused by lightning strikes to power equipment‟s, suitable protective 
measures should be implemented once the environmental conditions have been analyzed and 
quick response to restore power system after natural disaster occurs will prevent severe 
economic problems. 
 
5.3 Conclusions 
The study found that government policies, Energy management, Technology and Natural 
Phenomena were statistically significant to efficiency of the grid since there was a significant 
positive relationship with efficiency of the grid and a unit increase in any of the independent 
variable would result in an increment in efficiency of national electric grid.  Thus the study 
concluded that the independent variables have great influence to efficiency of the grid. 
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5.4 Recommendations 
The research study recommended that the government should regulate policies on national 
electric grid and also set up policies which favor the development of the national electric grid.  
That Kenya Power should educate the society on issues of energy management. This will 
ensure that individuals adopt the energy management strategies since customers will 
understand the importance of energy management and ensure that there is minimal energy 
wastage. This will help the company to provide better services to its customers, hence 
ensuring efficiency in the national electric grid in Kenya.  
Kenya power should always change with the changing technologies. This will assist the 
organization to be competitive and remain up to date with the emerging technologies so as to 
provide better services to meet its customer‟s needs.  
That Kenya Power should have an understanding of all the natural phenomena which may 
affect the electric grid. This will help them to come up with strategies which can help in the 
mitigation of the natural disasters. Hence, the efficiency of the national electric grid in Kenya 
will be enhanced. 
 
5.5 Suggestion for Further Studies 
The researcher recommends that other studies should be carried out to cover other factors 
effecting efficiency of national electric grid in Kenya apart from the factors discussed in this 
study. 
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APPENDICES 
Appendix I: LETTER TO THE RESPONDENTS 
 
JOSEPH. N. KARIUKI 
P.O.BOX 17768-00500 
NAIROBI 
Contact +254723551323 
Email:kjosephnjogu@yahoo.com 
Dear Respondent, 
RE: RESEARCH DATA COLLECTION 
I am a student pursuing Executive Master of Business Administration at Management 
University of Africa. Undertaking a research project on, ‘FACTORS AFFECTING 
EFFICIENCY OF NATIONAL ELECTRIC GRID IN KENYA’. The data being 
collected is purely for academic purposes and a copy of findings will be availed to you upon 
request. Any information received will be treated with strict confidentiality.  
Your cooperation will be highly appreciated. 
Yours faithfully 
 
Joseph.N. Kariuki 
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APPENDIX II: RESEARCH QUESTIONNAIRE 
WHAT ARE FACTORS AFFECTING EFFICIENCY OF NATIONAL ELECTRIC 
GRID IN KENYA. 
 Kindly ticks in the space provided        the correct answer or supply the required information 
where, required, please specify and elaborate. 
Part A: Respondents Information 
1. Name………………………………………………………………………. (Optional)    
2. Age   of the respondent            
      20-25     years (   )  26 to 30 years   (    )  31 to 35 years (     ) 
 36 to 40 years   ( )  41 to 45 years   (     )  46 to 50 years (     ) 
 Above 50 years  (     ) 
3. Gender  
 Male                                                     Female      
4. What is your highest level of education? 
Postgraduate                 Degree              Diploma                 Form four 
 
Part B:  Government policy 
5. Do government policies affect the efficiency of national electric grid in Kenya?  
Yes  ( )  No ( ) 
6. To what extent do government policies affect the efficiency of national electric grid 
in Kenya? 
Very great extent [    ] 
Great extent  [    ] 
Moderate extent [    ] 
Little extent  [    ] 
No extent   [    ] 
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7. To what extent do you agree with the following statement relating to government 
policies? 
Statement  
S
tr
o
n
g
ly
 a
g
r
e
e 
A
g
r
e
e 
N
e
u
tr
a
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D
is
a
g
r
e
e 
S
tr
o
n
g
ly
 d
is
a
g
r
e
e
  
Government aims for restructuring and deregulation 
processes in power sector are to increase grid efficiency. 
     
Increasing electricity customer base without increasing 
generation capacity reduces the efficiency of power grid. 
     
Government policy of implementing modern technology 
will improve efficiency of power supply in Kenya. 
     
Direct investment policy in energy sector will increase 
power generation capacity and modernize energy 
infrastructure. 
     
Deregulation of power sector reduces monopoly in the 
sector. 
     
 
8. How else do government policies affect the efficiency of the national electric grid 
that is not mentioned above? 
………………………………………………………………………………………………
………………………………………………………………………………………………  
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Part C: Energy Management 
9. Does energy management affect the efficiency of the national electric grid in Kenya? 
Yes  ( )   No ( ) 
10. To what extent does energy management affect the efficiency of the national electric 
grid in Kenya? 
Very great extent  [    ] 
Great extent  [    ] 
Moderate extent  [    ] 
Little extent  [    ] 
No extent    [    ] 
11. To what extent do you agree with the following statement relating to effects of 
energy management and efficiency of the national electric grid in Kenya? 
Statement  
S
tr
o
n
g
ly
 a
g
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e 
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g
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To improve efficiency of electric grid it‟s very important to 
have proper energy management. 
     
Research development and human resources investment 
will improve efficiency of the electric grid in Kenya power. 
     
The purpose of demand side energy management is to 
optimize the energy consumption. 
     
Power producer will always try to improve their efficiency 
by using inputs that will minimize production cost. 
     
Energy management and control systems are effectively      
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employed in developed countries. 
To use modern technologies in electric grid installation and 
maintenance we need Trained personnel 
     
12. How else does energy management affect the efficiency of the national electric grid 
that is not mentioned above? 
………………………………………………………………………………………………
………………………………………………………………………………………………  
 
Part D:  Technology 
13. Does technology affect the efficiency of the national electric grid in Kenya? 
Yes  ( )   No ( ) 
 
14. To what extent does technology affect the efficiency of the national electric grid in 
Kenya? 
Very great extent [    ] 
 Great extent  [    ] 
 Moderate extent [    ] 
 Little extent  [    ] 
 No extent   [    ] 
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15. To what extent do you agree with the following statement relating to relationship 
between    technology and efficiency of the national electric grid in Kenya? 
Statement  
S
tr
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g
ly
 a
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e 
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Embracing technological innovation can improve 
efficiency of the power grid. 
     
When power systems become aged or obsolete their 
output performance significantly deteriorates. 
     
Using different power generation technology will 
improve efficiency and reliability of power supply. 
     
Stability of power grid is related to technology in use.      
Efficiency in power grid can be achieved by effective 
Maintenance and energy consumptions optimization. 
     
 
16. How else does energy technology affect the efficiency of the national electric grid 
that is not mentioned above? 
………………………………………………………………………………………………
………………………………………………………………………………………………  
Part E: Natural Phenomena 
17. Does natural phenomenon affect the efficiency of the national electric grid in Kenya? 
Yes  ( )   No ( ) 
18. To what extent does a natural phenomenon affect the efficiency of the national 
electric grid in Kenya? 
Very great extent [    ] 
 Great extent  [    ] 
 Moderate extent [    ] 
 Little extent  [    ] 
 No extent   [    ] 
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19. To what extent do you agree with the following statement relating to the relationship 
between natural phenomena and efficiency of the national electric grid in Kenya? 
Statement  
S
tr
o
n
g
ly
 a
g
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e 
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r
e
e 
N
e
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D
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e 
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Quick response to restore power system after natural 
disaster occurs will prevent severe economic problems. 
     
Many power outages that occur during rainy season are 
caused by lightning strikes to power equipment‟s. 
     
To mitigate natural phenomena, analysis of possible 
environmental conditions that can affect electric grid 
should be carried out. 
     
Suitable protective measures should be implemented 
once the environmental conditions have been analyzed. 
     
20. How else does a natural phenomenon affect the efficiency of the national electric grid 
in Kenya that is not mentioned above?  
………………………………………………………………………………………………
Thank you for your time. 
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